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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable simple switching of two different modes as much as 
possible for the roles of various processes in a gas laser having an optical system and a 
mode iris provided in a beam guide space of a laser resonator. 

SOLUTION: The mode iris removes higher order modes of a laser beam 3 at each time. In the ^ 
case of setting one of the mode iris and the optical system, a Gaussian mode 9 is generated ^ 
in one setting, a ring mode 10 is generated in another setting. The Gaussian mode or the ring 
mode is switched by using a suitable controller according to the role of each of individual 
processes. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision 
of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



s *>\^u^Jji COPY 



<19)B*a4fflFjr (JP) (12) & gfj !j$ Jfr _ $g ( A ) <ll)4MftfWftBI** 

#132002-118312 
(P2002-118312A) 

; (43)&B8 B ¥1814^4 )j 19B (2002. 4. 19) 

(51)lntCl.' FI f-n-l>*(#%) 

HOIS 3/098 HOIS 3/098 5F0 7 2 



S_J»2£ ffit2jSB©»ll OL (_ 7 H) 



(21)fti«## 


*fH2001-261481(P2001-261481) 


(71)tHKA 


592102685 










(22)miBB 


¥/£l3*F (2001. 8. 30) 














(31)«Jfc«_.3B#^ 


0011882 5. 9 






(32)ffi5feB 


¥^12^p 8 ^31 B (2000. 8. 31) 






(33)«jfe«_te3BB 


BfcWSW/f (EP) 




























100061815 








fm± xs? mw. w.4*) 











(54) [S8W©£;ftO ■ y 



(57) 

[SIS] u- 1f*i8»«)K'-A*rts_|HIrtK3_qt3R_ 
— KIS! ti'U — — A 3 -£coo <bf{_ 




4$M¥14-118312 



1 

J&t^r— K£*i9asfS:tt<b;h,-t^.5#;*u— - f (1 ; 2 
0 ; 3 0) tCfcl^T, 

Six, flllB-fe s/7 1 w i <Q 0 »4 f- 

A (3) a^^Oo^ftiiOiSS&o^- KfrMt*?- 5:t 

^t-t— Kfi?0*SK»t5j*iTV>5^^u— 9 s (l ; 2 lb 
0 ; 3 0) |£*5VVC, 

4 v^CJ; 19 ^e— Ktt *) ttv— n* tr-A ( 3 )- a> b* 

[iSjjtig3] m&*sm*£it<&3!ktt.>j>-t£< tt, loci 
temyt^m* (6, 7 ; 21, 22, 23 ,31, 3 

2. 3 3) Sr*-T6» tt#«2eft0>#*u---!f. 
[1***4] HdlS^E— Ki&9f*2ocoiSjE£fl2}t^iSf^ 
(6, 7; 2 1, 2 2, 2 3 ; 3 1 , 3 2) cOffilCigS20 

£*LTt^-5, W*JS 3 SE&Wtf* u— if, 
[IS*il5] t«JlSc0 2oc03t^-fe->7 L r i > >^'co5* ) 
t fc-^lcSJ^T, -^Oig^Jt^SI^ (6 ; 

2i;3D asu— r^-A o) ^ffiwu^txtftfb 

2 2:3 2) jflsw— tf^— -6. (3) tetrikfrh-?*— io 

[it*iS6l SflfS<0 2oO)t^-fe.>-r^ vi/co^*, 

t fc-^lCfc^T, 2oraiaJC^^5gT- (3 30 
1,3 2) iiU-flf-A (3) ^ttlUfcitSfll 
tft^»i^$tl<T*59, Sg 3 (Omi&MytqtSS* (3 2) 
*s u— -if t— A £• 7 * Ltf: t ^tfMEtfcfgK 
J&fc^iX-CV^ !t**3 3fcl4 4iE*fc<0;ff;*U--if-\, 

^©tHM^5 7- (5) r*tS8g 
(Ofctt*?- (4:2 3) *3J:^/ifcJi^nbwr B 1ic 
Jsatfbfc 1 oituMroiBlSl 5 7- (6, 7;2i, 

22;3 1, 3 2, 3 3) asfSt* ^tlTI^S , ff*Jl3 
a»b 6Ki^ftlJ)>l JHS«gO^/^.U— !T 0 40 

[ft** 8] K&«JI4, tf-A^rtSF^WR 

»Wf5f«5rtS (1 2) IC±<9^fi)c£*vO^, if*Ig2 
a»b 7 <D\,^-ftifr 1 JgfE$fcco#;* u— tr D 

[IS** 9] tr-A^f^3SFfl<73fl«lf5R^»fffitt, u- 
f*8»OlC*fctttft©|/-f| ( 2 ) K.fc *5 

J:t^/*fcli2ocog|i9^5 u— ( 2 ) SrUvMcil 
Sti^D^ (13) (ci^s^n-c^s, IS 
**g 2 a» b 7 <7^-r*i,a> 1 rgfa^co;*/* i^—- tf. 
[IS^iI 1 0 ] (Wieu-lf £fc«4 

yt¥J(k(D— Xcn-tyT-J ^^f|i^^^^~ K (9 ; 2 50 



2 

5 ; 3 5) te^cD-fe s/tV >^-?tt !) 

K (10 ; 26 ; 36) 5 i $ |c«jsfc* 

tvrv>5> ti*^ia»ib9<?5VN-r^a>iiii5«&o^^u 

i-S»]»iSB (8 ; 2 4 ; 3 4) aSRIt ftjitfi 0 , 
MWmm (8:24:34) rtjett. Ktt9 

*fc»47fc$^CD 2 O CO -fey 7^ > f<DlZ)lb\Z'J>tj: <. t t> 

2o^<7>-«y hiSftiWSjXT^S, ft*iiia» 
b 1 0 «H H"*ia» 1 3gf5«£oD;tf * U— tf 0 

[ o o o 1 1 

[0 0 0 2] 

[3£3fc<Dftfl?J Z.<Dm<D%* V— x.»4 EP 0 49 

2 340 bi KJ: "9*fl£>;ft,-c^.5 0 -j&lctf;* u— Hffiw- 
— !P*S»fc tJV >t *iilc4*1ftft feJKttttllBi * 5 

ifasfco^- <otH2, -teoSffl^fc&^r 

Stt5 0 ^toSOitAicii, TEM 00 ^- K (u^ 
^•S^f^^^e— K) tTEM 0] ^-K (^wsy 
^j/^e- K) tv^5 2oct- Kas^gijfcSSi^s. 

[0 0 0 3] iilSf. V ! ^Z.*S\,^X#M8<D*: 

— h'&WmzlSi&Li. o i:V^p^c#< (OT7*n— ^as^ 
t>tlX^tL„ WffiT-mi?1t EP 0 492 340 Bl W^-g-, 

oOTL^Oas^H-bHTtJiJ, ^tVlC^oTU'— b-'f- 

#-C*M|iJ$ v-rotr^^iiijaitSwtas-etSo jB 
2<o-fe S /^-f >^ic*jv>TPi*-co^— Ktfcf? 14 tr— ass 
^ic^a^ix, u— trt*-AC0ilSas^|5i:'/h$< 

[0 0 0 4] 



$£M¥14-118312 



3 

JSli, BK-Cili^fc^w^^ tflcfevx, 
10 0 0 5] 

llftlEiryTr^^KJ;!)*— Ki&flttU— if 
tf-Ad^^coot'ffioffijSkco^- KSr^-TS r. tic 10 

[0 0 0 6] 

u~ if *ig§s I- ^ T fc i * If y x ^ > :/T-l* 

[0 0 0 7] Jfrfljfctt, lfi^tg&7fc^l*'>fc< t t 
1 o<0»&jg5fe**?-ifc t x.lf SJfc^ 5 7 — * if £r=fr U 20 

[0008] mm\z\t 2 o<oaus»ft*s(i^oiBic*— 

Saxfcu— if e— A<o?f*m»cfflv^ix5. 

[0 0 0 9] WflJ»il4 2oW3fe^-fes/7 i ^>'^^/j: 
< t <fe — *(C*JVn-C lo*7tl4 2ocO®^5fe^^->4S 
u~ if f— A<ot£M<ofc«>lc:fct xlfdbE&fil;: 30 
*V iOloOJt^Bl/- iff— ^.Sr-tW^-C^d- 

So 

[0010] a&SJgtt^St^-t LTi-ctcf-Agg't'tc: 
Rl* f.tvtv>5 u- if r t 

fcir^ff u— !f*SSrotb^ie^5 9-J3J;V/* 

- * > ^ IcftJ ffl 5 «£- L * It *v If K V ^ <D 

tt, if*ig^£^;t£it:5gi$T*<7>$7-asiI^40 

liv^h-lcitJ^ft^LT^SCLi^ifes. 

£\ 7 — «ojl^(Oi§fti±, ffi;frcor$ft<ofSiW<£aQ 

m-zimtelt^* b LT, fct;Llf'>fc< 1 1 2oog$ 
5. 

[0 0 11] 2fitCtH^(Ctff 19 ft If b*tfc*S»^fflV% 



4 

1-ftfc>*>-;fr07fc^iSS^£: u-if f-Aco&KJcofciolc 
fcixlidbS^lctllfigL, fi&*rojt^3S-7-S:U— if t* 

- A £ $> fc a> b y * - * i/ y 7 $ ■& 5 it ft |c ^ t x. If Dfl 

[0 0 12] 2afcDMfc:lfr9 ft If 6>*ufc#iR*lfcffl^ 
t»^CJ:oT$ bl^jgHLfcOht, '>4<H3o<o 

-r^^*>2o(03 l ii;^^5rU— »f tf— AO&IHjOT 
fcftKfci:;ilfiSffitW©te*Sj*U tefiOJt^SH^-SrU— 
if m, <n> y * — *> > > f<D it ft icfc t x. « Cfl tc 

i^-if \?-M.tmbtiZ. 

[0013] ^Jlcil, 1 ooCflSco^^^-co^Sci 
*Lbc!]!iffiro^3g^co^(4|jj^LV\ 

offirsi $ y— zmti&'S-s. 7—<7»5.< \cmm-r it 

DflffiOTS 7— <0¥^£r 1 0m~6 0 mroffiSHp'glC-r 5 
Kot^ftTiiit^!?^^— Ktf>u— if f— A$r#er 
[0 0 14] *«W<&»9J**UfciWfc»tticJ:ixH:, * 

— KiKu i*tr— A^^F^wnj^-fe;? ->B^<D^mizx 

o-C^$^TV^5„ CicottBtofiJ^tl*, JLSi^tli 

a.-Ao^{|iJlci4, ij^e- KiRU co^ijlcii, ®S 
*iX7tu— if7y^^4t)l4 J ^#SL^V^r t-CfeiJ, Ufc. 

L*l»\ LfciSoT, U-if*S5irt-C->-r-7 , lC|E:«J 

*!&<Oft!£&\£i. <9 u-if tf-ASrf-A^rt^ffirt*i5 
-C, e--A^rt^raic*5lt5R^-fe^-> 3 vrorts*st> 
oiMv^-rKCWLT^-Kftpi LTI4fcP,< <t 

[0 0 15] A3SrtSM<ORJg-fe^->3 ^Srfctx. 
If, tP*«»oio*fcr4*»ov— tf*»cJ:-o, 
2 oo| 19 -g- p ^-if **rSi^Jciltt-*- 
o -y j7 ic «t 5 ^-fs r t isr % 
[0016] *»Mo**]**U*||i6»«lit j:n«r. u- 

icffi^^ns. wOttaiCtixlf, u— if*ig§§»c*3lt 

V>T u-if K5r^^6<j|c-fe vjTT^ S «t p lc 
^5. rcDiJg-, u-if f-All^rixbOTt^^^lct 
•J, f— tff-A*steBfl$tv5i:#|c:H:^-if*Jg«llc 



$$M*P14-118312 



5 

2ootyr^ ^y<nfc#>\z.')>t£< 1 1 2 o?v*7 * — 
[0 0 17] HTwKW4 6W:HBK«t*»Woto 

U tfftSrttati-a^to-tirTttffiLTfciV^ >fc*3, 10 

ft «>Xffl t L T <D iRp® WtS^Jc * t o t> o ~e fc 
[0018] 

El 1 te**tL-CV*S2f*t'-— if 1 <£>u— !f* 
«Sl*3o<au— iftf 2&:frLT*3!9. rttttU— »f# 

—a 3 lit*— jus- i o^r^]— M-rs 9—" cs>s¥fifc 

6, 7 Sr/?Jv>£ • t"C9 0* U-if 

tv^, P5#<rc^rS]S 7-6, 7 He, fM«3g«8te:J:o 

^>o 30 
[0 0 19] Ell alCj:5*«T?ttW*»^5 9-5d» 

6(0^5-Cl — if A3^jtBBS*t, tf**^- K 

9j^*k ^r^cou— ^ 1=2 srasit&o-r-<Tou— if e 

—a 3 co^e— KHctc y i^^e— Kjji if A 3 rt><b 
l»*Six5 J: 5(c/jJ5 0 L/c^oT^Ffl^u-f f 2[: 
A^/S-g^txS if if— a 3£>f— AiEStttpBlou 

— 1f*2fi*— Ktt0 £ LTf4fcfe<. ©jg 

tifcdrS]^ 7 — 7<oi: r^Tttawstufcu— if tr-* 

3#, (Br*) ^ 7~7 7 — 4 t(D?%\ZfttE-rZ> U 

t§£\ SI^920(D U— if » 2 # U^-if *Jg»CO-gp 

So 

[0020] m \ b\zzz>$kmmi$L<»®& > mfcrnrnftso 



6 

?7-6, 7l*¥t&fc$ 7-i Utyf-f y^Stit 
fc^, Wou- if * 2 rt»Ttt w-f 1 tf- 

®^7-6, 7 rgj9#xj lcJ:<K u— --if* 

Kl O^^C^it-^C^r^-Ct^o 

[0 0 2 1] 13 2 tC^StLT if 2 Ote, # 

)gl|p)^7-2 1 1 2 2tlooa^gW^7-2 3 
U w*x 7—(D± yzr^ ^yfe^ti^frU 

.dbBB.t U<ttIH.iB0.1BiS3.$ 9— 2 1, 2.2 fc.fiffiSft 5_ 
7-2 3 4rM/cgf«ol^ u-if tf-A3li* 
fflou— if^2ic*3V^T^~ KWJHofcftjcltBBSix, 
•*r*L#>;<iU— If If f*J-Ctt;*f — K2 sytflt LA^C 

H2bl^tS^S«figcD®^ ffl[S]^7-2 1 > 

2 2*3j;t^SW^^-2 3IWtl^>7-t LTtyr 

TV^^ 0 aWS?|g$5r-2 1, 2 2, 2 3 (Dffi*^ r§] V) 

let i^-if*«jiic«i3v^Ta*i»fcitr-t>^* 

— K2 S^fchty K2 6 ^r^CSiir^r t *5-e 

[0 0 2 2] El3fC:^^tLTV^^^ if 3 0 IS, # 
•>^-=e~ Ki y Kt<7)«0 9*#^(D5tft3oOiS 

iS^fflr^] ^ 7-3 1, 3 2, 3 3S:ttfflU Zfotb<DH 

y -<d± ^ytezti^timmmm 3 4 i 0 rfw 

®$tl^o El 3 a IC^^tbTV^tfbSffir^] ^ 7-31, 

3 3 £Mffi<B[^7-3 2*mz-izmmmj&<Dm&, v 

-if tr-A 3 tt u-if « 2 rt-C^e- KWKofcfticttH! 
Six, tfc#otl/-f*«»rtttt*>^^ K3 5 
ftT»tb*»4t4V^ <BrS]^7— 3 1, 3 2, 3 30ft$ 

B3bicJ:58io*^ t^rofllft^^-ai, 3 
2, 3 Zt>W®.te%7-b l,X±yT<<^?i$tiX^Z 

<d-?, u-if*2rt»Tttu— if ir— A3©*a»ir*fee 
tev\ u-if*jg»tt, y 3 

6^4t5J:5Kfl|rt*nTV^- 0 as»s?-3i, 

3 2, 3 30ffi^ T§}i9#xj JCi?), U-if*{gS 
Kte^TS&ftKtf***— K3 5*/cl^y ^^^e- K 
3 6«r±C*-a:5 - 
[HS^MVftRn] 

[Ell a] #***-K*££$*5fcftfc2oO»j£ 
«***^-*rflB ifc*J8M»c u-if 1 OH 

[Bib] y >^*-K«r^i:*-a:5fcft^2o^iBrt: 
«***^Sr«*fc**Wlc ±5^x i — if£>SS l OH 



( 5 ) 



#P§B3pi4-l 18312 



[B2 a] K*£C 
[02 b] y K3r£C 
[123 a ] jft**- KtrfelS 
[(2)3 b] y v>r^E~ K*r£C 

MK^m**m *. ft** w * 



£i££fctf>lc:3o(7)jSj£ 
£#*U-1f(7}fg3cDJt| 



1, 2 0, 3 0 >f 

2 U— If* 

3 U—lftf-A 
4 

5 tMrfM>5^- 

6, 7, 2 1, 2 2, 3 1, 3 2, 3 3 ffifaZy* 

8 , 2 4, 3 4 fflftp&B 

9, 2 5, 3 5 K 

1 0,2 6,3 6 y K 



[12 1 a ] 



LB 1 b-] 





BEST AVA'Jj^2LE CC?Y 



4$ Km 4-1 18312 




12 b] 




13 a J 



31 



31 3 



30 



w 

V 32 



J 



I 3 b ] 



|= jv( ESS 



34- 



33 



33 



-34 



7 u >• h-:— 



< 7 ) ^§3^14-118312 

F^ — 5F072 AA05 JJ20 KK05 MM17 



